Tissue distribution and photosensitizing properties of mono-L-aspartyl chlorin e6 in a mouse tumor model.
Mono-L-aspartyl chlorin e6 (NPe6) is a photosensitizer that possesses properties such as chemical purity and a major absorption band at 664 nm which are potentially exploitable for photodynamic therapy (PDT). The current investigation examined pharmacological and photosensitizing parameters of NPe6 in tumor and normal tissues in mice. [14C]NPe6 was used to obtain quantitative tissue distributions of the photosensitizer as a function of: (a) time following administration; (b) drug dose; (c) mode of drug administration; and (d) tumor size. The in vivo photosensitizing efficiency of NPe6 was compared directly to Photofrin II in experiments which evaluated tumor responses and induction of normal skin damage. Initial PDT experiments demonstrated that NPe6 was ineffective at inducing tumor cures when a 24-h time interval (between drug administration and light treatment) was used. However, PDT-induced tumor cures were obtained when NPe6 was administered 4-6 h prior to light exposure, and these NPe6-PDT treatment parameters were as effective as standard Photofrin II-mediated PDT. Interestingly, the level of PDT-induced normal skin damage was significantly greater for Photofrin II than for NPe6 at comparable drug and light doses. An analysis of pharmacological data and PDT time interval requirements suggests that plasma concentrations of NPe6 may be a more important predictive factor than tumor tissue levels of the photosensitizer for the production of PDT-mediated tumor cures. The results of this investigation indicate that NPe6 is an effective tumor photosensitizer with in vivo clearance properties that eliminate the side effect of prolonged normal skin photosensitization.